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57 ABSTRACT 
An improved harvester is provided for hydroponically 
grown produce borne in spaced cups extending down 
through a flexible elongated strip along the length 
thereof. The harvester comprises a frame having at least 
one and preferably a number of guideways each having 
a pair of elongated spaced parallel rails secured in the 
frame and adapted to guide the flexible strip bearing the 
produce-containing cups. A strip guide roll and separa 
tion means are also secured to the frame for separating 
the produce-bearing portions of the growing cups from 
the flexible strip during its passage through the frame. A 
strip take-up reel and means for powering the same are 
in or adjacent to the frame. In one embodiment, the 
guide roll is adapted to fully eject the cups from the 
strip and slide means are provided for passage of said 
cups to a recovery area. In another embodiment, the 
guide roll raises the cups while the cups are still retained 
in the strip and blade means sever the raised portions of 
the cups. In a further embodiment a holder defining an 
elongated guideway for the strip is positioned in the 
frame upstream of the guide roll and includes blade 
means for severing that portion of each of the cups 
which depends below the strip. Such blade means may 
comprise a removable blade with its edge angled across 
the path of the strip and positioned below the strip. It 
effectively separates and recovers both the strip and the 
produce contained in the cups. 

8 Claims, 6 Drawing Figures 
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ARWESTER 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention generally relates to harvesting 

means and more particularly to an improved harv 
for hydroponically grown produce transio 
suspended in an elongated flexible strip. 

2. Prior Art 
Various types of equipment have been devised for 

hydroponically growing produce such as fruits 

of systems involves the use of fluid-f 
covered with flexible plastic or the like it 
suspended growing plants. When it is time to harvest 
the plants, the covering for the trough must be removed 
and the plants hand picked and separated from the cov 
ering. Such a system requires a substaitial articunt of 
hand labor for the harvesting operation and is relatively 
slow and inefficient. 
There is known an improved hydroponic growing 

system which employs an elongated trough containing a 
pair of tracks in which is disposed an elongated flexible 
strip. The strip has a plurality of vertical apertures ex 
tending therethrough and spaced along the length of 
strip. Growing cups having upper outwarily exteriding 
flanges, bottons which are permeable to piani roots and 
open tops are disposed vertically in the strips, the tower 
portions hanging down into the trough in contact with 
hydroponic growing fluid. The cups coiniain growing 
plants. Each trough may be supported in a frare or the 
like. When it is desired to harvest the plants the strip can 
be pulled to one end of the trough and the plants can be 
removed with or without the cups. The strip can then 
be cleaned and reused, and new cups containing fresh 
plants can be added thereto. While it is possible to har 
west the plants from such a systein by hand, it would be 
desirable to provide a mechanical harvester which 
would facilitate more rapid uniform harvesting of the 
plants. 

SUMMARY OF HE INVENTION 

The foregoing needs have been satisfied by the in 
proved harvester of the present invention. The har 
vester is substantially as set forth in the Abstract above. 
Thus, it includes a frame to which are attached tie or 
more guideways, each having a pair of spaced, elon 
gated parallel rails to guide the strip through the frame, 
a strip guide roll, means for separating the produce 
bearing growing cups from the strip and a take-up reel 
and means for powering the same, The separation 
means can include the guide roll to eject the cups from 
the strip or to raise them up for severing by a blade 
means. Alternatively, a holder having a pair of spaced 
rails and a blade fixed below the rails can be secured in 
the frame, preferably upstrean of the guide roi, to 
sever the lower depending portions of the cups as they 
pass through the holder on the strip. Side means or the 
like may also be provided for guiding the ejected cups 
or severed portions of the cups with the produce therein 
to a recovery area. With this systern the flexible strip 
can be easily recovered from the take-up reel for reuse. 
A motor may be utilized to inpei the strip at a desired 

rate through the harvester and a plurality of strip-bear 
ing troughs can be sequentially harvested by the har 
Wester. More uniform harvesting with less damage to 
the produce is obtained riore rapidly for improved 
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efficiency of operation. Further advantages are set forth 
in the following detailed description and accorn panying 
drawings. 

DRAWINGS 

FIG. is a schematic fragmentary side elevation, 
partly broken away of a preferred einbodiment of the 
is proved harvester of the present invention; 
FIG. 2 is an enlarged eratic fragmentary side 

elevation of a modified version of the separation means 
of the improved harvester of the present invention. 
portions being broken away to illustrate certain internal 
features; 

FIG. 3 is an enlarged fragmentary schematic perspec 
tive view of a further modification of the separation 
means in the improved harvester of the present inveil 
tion; 

FIG. 4 is an enlarged fragmentary schematic top plan 
view of portions of the separation means shown in FiG. 
3; 

FIG. 5 is an enlarged fragmentary schematic cross 
section taken along section line 5-5 of FIG. 4; and, 
FIG. 6 is an enlarged fragmentary schematic cross 

section taken along the section line 6-6 of FIG. 4. 
DETALED DESCRIPTION 

FIG. 

A preferred embodiment of the improved harvester 
of the present invention is schematically depicted in 
fragmentary side elevation, partly broken away, in FIG. 
1 of the accompanying drawings. Thus, harvester 10 is 
shown which comprises an upstanding rectangular 
open frame 2 formed of a plurality of pipes 14 secured 
at the bottom ends 16 thereof to an enclosed rectangular 
hase 18. Base 18 includes an elongated horizontal axle 
20 which protrudes from opposite sides 22 of base 18 
and is fitted to wheels 24 external of base 8. Wheels 24 
ride on a pair of elongated spaced rails 26 so that frame 
12 including base 18 can be moved along rails 26 to a 
desired harvesting position. 

liaivester O also includes a piurality of vertically 
spaced guideways 28, each in the form of or including a 
pair of elongated parallel spaced rails 30 adapted to 
support and guide an elongated flexible stip 32 there 
through. Strip 32 bears spaced vertical apertures (not 
shown) down through which vertically depend the 
lower portions 34 of cups 36 having expanded upper 
rims 38. Cups 36 bear hydroponically grown produce 
40, which produce extends above cups 36, the roots 42 
thereof extending low through the porous bottorn 44 
of cups 36. Produce 40 is grown in cups 36 while sup 
ported by strip 32 in an elongated topped trough 46. A 
plurality of such troughs 46 are shown disposed in 
spaced vertical relationship on suitable supports 48. 
Troughs 46 contain hydroponic growing fluid (not 
shown). 
When it is desired to harvest produce 40, strip 32 is 

pulled out of end 50 of a trough 46 and passed over a 
guide roller 52 secured by bracket 54 to a pipe 14 of 
frame 12 and ther down through guideway 28 between 
rails 30 thereof. Each guideway 28 is heid in a ptopes 
orientation, as by weiding, boiting or otherwise secur 
ing the same to one or more pipes 14 of frame 12. Strip 
32 bearing cups 36 and produce 40 passes from the 
downstreat end of guideway 28 to and around a guide 
rol 56 secured to the downstrean end of faire 2 by 
one or more brackets 58 and is directed by guide roll 56 
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downwardly toward take-up reel 60 disposed in base 18 
and connected to motor means 62 for rotating reel 60 in 
order to wind up strip 32 thereon as shown in FIG. 1. 
As strip 32 passes around guide roll 56 each cup 36 
passed into contact with surface 64 of guide roll 56 is 
forced up and out of the aperture in which it is disposed 
so that it is separated from strip 32 and passes into an 
inclined slide chute 66 secured by bracket 68 to one end 
of base 18. Each cup 36 thus freed of strip 32 slides 
through chute 66 to the upper surface 68 of a work table 
70 which may include a moving belt 72 for transport of 
each cup 36 and produce 40 contained therein to a han 
dling area (not shown). 

It will be understood that with harvester 10 the strip 
32 associated with each different one of troughs 46 can 
in turn be harvested to recover cups 36 and produce 40 
therefrom as well as strip 32. Strip 32 thus recovered 
can be reused, as can cups 36 once they are separated 
from produce 40. Harvester 10 can also be moved down 
tracks 26 to various positions adjacent to other ones of 
troughs 46 (not shown), for harvesting in the manner 
described above. 

In order to facilitate pulling of strip 32 from end 50 of 
trough 46, a blank portion of strip 32 can be temporarily 
connected thereto and fed over roller 52 and guide roll 
56 and around reel 60. Motor 62 can then be operated to 
draw strip 32 at any desired rate from end 50 of trough 
46 to accomplish the previously described harvesting 
operation. Once that operation is completed, strip 32 
wound up on reel 60 can be freed therefrom, preferably 
then cleaned and returned to the opposite end of trough 
46 for reuse with additional cups 36 placed therein, 
which cups contain fresh plants to be grown hydroponi 
cally in trough 46. Thus, harvester 10 is simple, inexpen 
sive, durable and efficient, permitting easy, rapid har 
vesting of hydroponically grown produce. 

FIG 2 

A modified version of the cup and produce separating 
means used in harvester 10 is illustrated schematically in 
FIG. 2. Thus, strip 32 is shown bearing cups 36 and 
produce 40 to a modified guide roll 80 connected by 
bracket 58 to frame 12. Roll 80 has a small diameter 
surface 82 and a larger diameter strip support 84 in the 
form of a pair of spaced rails 86. As strip 32 engages 
rails 86, surface 82 forces bottom 44 of cup 36 upwardly 
to partially eject it from strip 32, as shown in FIG. 2. An 
inclined slide guide 88 containing a pair of spaced paral 
lel rails 90 is connected to arm 91 secured to bracket 58 
and is positioned adjacent roll 80. Guide 88 has at its 
upstream end a knife blade 92 which acts to sever that 
portion 93 of cup 36 which is above strip 32 in roll 80 
from the lower portion 94 of cup 36. Upper portion 93 
of cup 36, together with produce 40, slides down guide 
88 to recovery table 70 from which it is recoverable by 
workers or the like. The discarded severed lowered 
portions 94 of cups 36 drop down into a waste area for 
removal. 
With this modification, produce 40 can be packaged 

directly with upper portion 93 of cups 36 or can more 
easily be removed therefrom, the roots 42 of produce 40 
having been severed and discarded with portion 94. 

FIGS. 3, 4, 5, and 6 
A further modification of the means for separating 

the produce 40 and cups 36 from strip 32 is shown sche 
matically in FIGS. 3-6. Thus, strip 32 bearing cup 36 
and produce 40 is shown being fed through an elon 
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4. 
gated holder 100 having a pair of spaced parallel longi 
tudinal rails or tracks 102 therein over which strip 32 
rides. The upstream end 104 of holder 100 is provided 
with a knife blade 105 (FIG. 4) disposed in a bracket 
108. In FIG. 3, holder 100 is shown with blade 106 
removed. Holder 100 is positioned upstream of guide 
roll 56 and is secured by brackets 112 to frame 12, as 
shown in FIG. 3. 

Knife blade 106 has a cutting edge 114 disposed 
across holder 100 and sloping downstream at an angle 
of about 30-45° from the transverse. Blade edge 114 is 
positioned immediately below strip 32 and between 
tracks 102 so that it will sever the lower portion of cup 
36 below strip 32 from the remainder of cup 36. The 
upper severed portion can then pass by guide means or 
the like (not shown) to a recovery table (not shown) 
such as table 70 of FIGS. 1 and 2. The lower severed 
portion of cup 36 containing roots drops down to a 
waste area for removal. Blade edge 114 is angled to 
facilitate the severing. 

Blade 114 is removable with bracket 108, is seated in 
a depressed area 116 thereof and is held tightly against 
bracket 108 by a magnet 118 disposed in area 116. 
Bracket 108 could be of any suitable configuration. For 
example, it may be angled across holder 100 and have 
configured edge portions 120 which are slideably re 
ceived within mating portions 122 of holder 100, as 
particularly shown in FIGS. 5 and 6. It will be under 
stood that bracket 108 could, if desired, extend perpen 
dicular to the longitudinal axis of holder 100 instead of 
being angled therefrom and could have edges of any 
suitable configuration so as to be slideably received 
within holder 100. Blade 106 may be a single edge razor 
blade which can be readily replaced as it becomes worn. 

This modified version of the separation means for 
harvester 10 is simple to manufacture, and is durable 
and efficient. The components of harvester 10 can be 
fabricated of any suitable material such as aluminum, 
steel or the like for frame 12, etc. Moreover, harvester 
10 can be successfully used to harvest produce 40 from 
strip 32 and trough 46 even if produce 40 is disposed 
directly in openings in strip 32 without cups 36 being 
present at all. 

Various modifications, changes, alterations and addi 
tions can be made in the improved harvester of the 
present invention, its components and their parameters, 
All such modifications, changes, alterations and addi 
tions as are within the scope of the appended claims 
form part of the present invention. 
What is claimed i: 
1. An improved harvester for harvesting hydroponi 

cally grown produce extending through openings in a 
flexible elongated strip along the length thereof, said 
harvester comprising, in combination: 

a. a frame; 
b. at least one elongated guideway comprising a pair 
of spaced parallel rails secured in said frame and 
adapted to guide a flexible strip having longitudi 
nally spaced openings containing hydroponically 
grown produce extending down therethrough; 

c. a strip guide secured to said frame; 
d. means secured to said frame for separation of said 
produce from said flexible strip during passage of 
said strip through said frame; and, 

e. a strip take-up reel and means for powering said 
reel secured to said frame. 
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2. The improved hydroponic harvester of claim 1 
wherein said strip guide is a roll adapted to eject grow 
ing cups containing said produce from said strip. 

3. The improved hydroponic harvester of claim 2 
wherein said harvester includes an inclined slide posi 
tioned to receive said growing cups ejected from said 
strip by said guide roll. 

4. The hydroponic harvester of claim 1 wherein said 
strip guide is a roll adapted to raise growing cups con 
taining said produce relative to said strip and wherein 
said separation means includes blade means positioned 
to sever the raised portion of said cups. 

5. The hydroponic harvester of claim 4 wherein said 
separation means includes an inclined slide positioned to 
receive said raised severed portion of each of said cups. 

6. The hydroponic harvester of claim 2 wherein said 
separation means includes a holder defining spaced 
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6 
elongated rails for said strip, said holder being secured 
to said frame upstream of said guide roll, and wherein 
said holder includes blade means positioned below or 
between said rails for severing that portion of each of 
said cups which extends below the strip. 

7. The hydroponic harvester of claim 6 wherein said 
blade means is removable and is angled downstream in 
said holder. 

8. The hydroponic harvester of claim 1 wherein a 
plurality of said guideways are secured in said frame in 
at least one of horizontal and vertical spaced relation 
ship to each other, and wherein a plurality of said guide 
rolls are positioned in said frame to guide separate ones 
of said strips through said frame to said separation 
means and take-up reel. 
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